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lilt*  Vdxanccd  laclu.il  1  .n*w  >x  -  l«*m  (VI  \(  >1  i«  Hit*  |>n*  « m  ii.iim  lot  .in  ongoing  planning 
•M  iri-p  being  pcrfoi int‘«l  h\  .1  working  group  huiupriscd  n|  lli«-  Vir  lorn  Wright  Veronaolii  al 
Laboratories  (\I'V^  VI.)  and  lixe  other  Vir  lorn*  laboratories)  in  at  cord.im  c  with  a  loriual  charter 
anil  direction  Irom  the  Vir  force  Sx  stem*  <  amnuaud  (  VI*S<  1).  Tin*  V  I  VI  >  vxorkmg  group  i"  charged 
viilli  lilt*  development  of  a  new  \ I* S( .  technical  initiative  in  develop  and  driiion-l ralt*  tin*  cockpit 
crew  system  technology  lor  I  In*  next  generation  Air  I’onr  lighter  class  am  rail. 

In  1  In*  course  ol  the  VI  V(  .S  planning  exercise.  1 1 n*  working  group  obtained  iuioimal  ion  Irom 
three  separate  sourees: 

1.  Unjoin*:  and  planned  Vir  l  orn*  program"  considered  to  lie  related  in  an  VTVLS  initiatix**. 

2.  Industry  hrielings  m'IitIhI  Irom  ropuibo  lo  an  invitalion  published  in  ilu*  Commerce 
Bibin»*s>  Daily  (2d  January  DM I )  and  direct  invitations  to  selected  companies  know  11  lit  tin*  working 
group. 

.i.  An  VI  VLN  Design  learn  mail**  up  ol  inemlters  Irom  several  Air  loree  laboratories  t  barged 
willi  performing  a  concentrated  design  exercise  parallel  with  the  planning  act i v  its  ol  the  \T  V<  ,S 
working  group. 

I  lie  Vir  l  oree  Human  Resources  Lalmratorx  wa>  asked  to  advise  the  V  I  VOS  Ihv-ign  Train  on 
issues  pertaining  to  aircrew  training  ami  selection  as  these  areas  might  potrnliullv  he  impaeted  hv 
allernalive  designs  lor  the  ne\t  generation  lighter  aireruft.  The  ideas  and  reetunmendatioiis 
contained  in  tliis  paper  are  those  ol  Dr.  Hughes  ol  the  Operations  Training  Division  of  the 
Laboratory  and  do  not  necessarily  represent  the  official  position  of  the  l.ahoralorx.  Neither  should 
the\  In*  taken  a>  being  descriptive  of  (he  full  range  of  potential  training  and  selection  issues  that 
might  lie  eueoiintered.  They  are  merely  '’best  guesses’  based  on  tin*  author's  knowledge  of  current 
training  praeliees  and  projected  trends. 
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TUMI  Ol'COMIMS 


I.  I  jinvnl  I  Yn<*|>l  ion  ol  lilt*  I'WO  I  raining  l\n\ ironnirnt . 

IIm*  0|i|H»rhiiiil\  i « n*  IViiriiiv  m  I  In*  Siniulalor-liitruMM*  Iraimn^ 

r.n\ ironmcnl  o|  MWO-aml-Box mid . 

Ba>»r  Wniiiiiliott*  in  tin*  lY>ij»n  ol  Nr\l  ('monition  Training  . 

Tin*  \«*i*il  lor  MliTiialiw1*  lo  \irrrall-Ba-od  Training  >li*m> . 

II.  \<lunrc(l  (  !oitn*|il-  in  Tarliral  Training  .simulation  S\*t«*m* . 

(  Ynlrali/rd.  |li*r«*iilrali/i‘il.  ami  llslmd  Training  S\>lnn* . 

i  nan>\\rri'd  UiH^lioh- . 

\  “l*ilol  Kaiiop*  Xpprnarli  lo  S\>h*in  Dr^ign  anil  (  raining  Sn -l •* m  I >i*v rln|»mrni 

Ml.  (irrvx  Struclim*  ami  Turk  pi  I  l>i**»ign . 

Imparl>  on  Training  S#kln*lion . 

\ll<*rnaliw>  of  lln*  Manned  \X  capon  Sv>lmi  (.onropl . 
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I.  (  I  KKK\  I  l‘Ht<  KIM  ION  OK  I IIK  !<»<)»  Til  IIMM,  |.N\ IliOWII.YI 


Hie  Opportunity  fur  Practice  ill  the  Simulator-Intensive 
Training  Environment  of  ll'lll-anil-lli'viiiiil 

Fill-  threat  environment  ol  I  In-  !*W0-  presents  significant  challenge-  not  mill  In  tlir  airframe  anil 
cockpit  designer.  Iml  lo  those  who  concurrently  si‘i‘k  In  anticipate  tin-  training  environment  ol 

till’  future.  Should  current  trends  Inward  rising  fuel  and  iminilioii  costs.  air-pair  restriction-.  etc. 
continue.  I  In-  training  cm  ironnu-nl  of  tin-  I'l'MI-  will.  In  ncrr-silv.  hr  exlrcmelv  liriiuliition-inlrn.'ire, 
Oiirmnl  user  acceptance  of  simulators  lo  tin-  contrarv.  allowance  mini  hr  madr  lor  llir  aircrew  In 
adequately  prarlirr  (il  not  indrrd  to  iiirf/riiril)  thr  prrfnrinanri-s  upon  whirl)  rniuhat  effectiveness  anil 
survivahililv  drprml. 

Teclmologv  options  envisioned  for  llir  design  of  llir  nr\l  generation  fighter  airrrafl  arr  expected  In 
havr  lar  reaching  imparls  upon  tin-  arras  of  training  and  airrrrw  srlrrlion.  In  mam  instances.  those 
technologies  promise  In  provide  for  function-  with  wliirli  the  rurrrnl  generation  airrrrw  has  little  or  no 
operational  experience  and  lor  whirl)  the  training  system  developer  has  an  cquallv  small  amount  of  data 
from  which  lo  infer  thr  potential  imparls  of  these  new  leehnologies  upon  training. 

Reduced  pilot  workload  is  bring  sought  as  a  means  of  achieving  acceptable  levels  of  system 
operability.  The  relationship  of  workload  (especially  menial  workload)  to  training  (parlieularlv  as 
"training"  here  implies  thr  opportunity  lo  prarlirr)  needs  to  hr  rlrarlv  pointed  out.  "Operahilitv "  needs 
to  lie  understood  as.  in  large  part,  a  goal  of  training,  and  not  solely  a-  a  eharaeleristir  of  cockpit  displav 
and  control  designs.  The  most  operable  system  in  the  most  workload  efficient  cockpit  will  not  insure 
sought-after  levels  of  combat  readiness  and  survivahililv  if  not  frequently  and  inlensivelv  exercised  In 
the  aircrew.  While  operability  and  workload  reduction  are  neressarv  human  engineering  design  goals, 
they  represent  only  starling  points  in  the  design  of  a  training  svstem  for  the  next  generation  fighter. 

Basie  Assumptions  in  the  Design  of  Next  Generation  Training  Systems 

VI  hen  tlie  opportunity  lor  the  practice  ol  mission  e-seulial  -kill-  i-  seen  a-  a  central  training  svstem 
design  requirement,  the  focus  i-  on  the  following  a-siunpliou-.  These  as-uiiipliotis  provide  a  certain 
degree  of  organization  to  the  potential  training  i-»ues  identified  in  the  remainder  of  this  paper. 

I  'There  is  no  substitute  lor  practice.  bile  technological  -ophistiealion  and  automation  mav  reduce 
operator  workload,  they  may  do  -o  only  through  an  increased  demand  upon  operator  practice  lime 
requirement-. 

2.  I  hat  which  is  not  frequently  practiced  will  he  forgotten.  Periodic  training  results  in  periodic 
readiness. 


The  Need  for  Alternatives  to  Aireraft-Based  Training  Systems 

(airreiilly.  the  aircraft  itself  represents  the  central  "training  device”  for  the  acquisition, 
maintenance,  and  reacquisition  of  tactical  aircrew  skills.  Up  rational  deployments  and  exercises  such  as 
RED  El.  Ui  represent  real  attempts  lo  expose  aircrews  lo  combat-like  situations.  Their  benefit  lo  current 
training  program.-  is  not  questioned.  They  are.  however,  unable  to  provide  for  the  f  11 1 1  range  of  variables 


EttSCEDUtt  PHM  BUNK-NOT  I2iMH> 


knm\n  In  itlTi  rl  |irr •fnriiiamv  in  an  "rlivfmnir  rnmlial  i,nvin»iiiii»*»il.  Tin*  i  riliral  jioinl.  Imwrvrr.  i -  itial 
-iii-li  ••\«*rri'»i,>  ar»*  mil  onl\  rxlrrnirk  i*\ |M*n>i\ (ami  will  limum*  v\ «•  11  iiiom*  -o  in  llir  I k-j m|-|u  \ mid 
him-  li.itmO.  Inil  dial  llirir  "lidrlil\  i-  -rvrrrlx  ;illrrtnl  In  dn*  imm-Ii.miH-  mI  a  |n,a««,l i i m*  liainni^ 

r  o  V  Miiiimrlll 

I  lull*  i  il  it  .1  lull;*  lu-tul\  Itoltl  olhcl  r-l. dill. lied  II, lining  |  n  him  .lilt-  tli.ll  -how-  i  i-.lil  i  nr  -  - 
ilri  lining  lii  1 1 11:11  -i  cpl.ihlx  lull  levels  during  intervals  between  'lu  ll  ii|M'ralHMiiil  c\erci-c-.  While  -lu  ll 
i'\i‘H  i-i1'  po— r--  a  I  li-ar  anil  nh\  ions  relationship  In  readme.--.  llirir  low  lrri|iirnr\  nl  nmirrrnrr  ha- 
-crinn-  impact-  oil  dav-ln-dav  levels  nl  inrrall  lorce  readiness.  Il  i-  In  lir  expected  based  on  ill*-  |>ri ni  ipli- 
conlainctl  in  \-siiinplion  2  above  which  slates  lhal  "what  is  mil  I  ri'«|  iii-n  1 1  \  practiced  will  lir  lorgoltiu 
I  Hourly  .  tin'  tactical  training  systems  of  I  hr  l*),>(ls-and-hcyoiid  must  prov  iilr  for  mil  only  necessary  airrrrvi 
practice  ul  critical  larliral  skills  inil  also  I  In*  inannrr  in  which  surli  ilrvirrs  arr  usnl  In  rnsurr  sustained, 
high  levels  ul  individual  and  crew  rradinrss. 

In  shurl.  training  inusl  hr  srrn  as  a  dirrrt  and  significant  ronlrihiilor  In  rradinrss.  In  llir  Ih'Hls. 
weaimii  system  effectiveness  is  imirr  likrly  In  hr  upward  houndrd  h\  rmislrainls  on  training  ralhrr  than 
l>\  llir  lark  nl  Irrhmilngiral  sophistication.  Kcadincss  docs  not  rijtialc  with  weapon  system  snphisticalinn. 
Inil  rather  with  the  ability  of  the  trained  aircrew  to  effectively  operate  lhal  system.  Il  is  inevitable  that 
readiness  in  the  l'RMI-and-hoyoiid  lime  Irame  will  greatly  depend  on  current  rflorts  In  develop  an 
effective  simulation  capability  fur  tactical  aircrew  training. 

Ifni  where  are  the  simulators  that  will  rise  to  meet  the  demands  that  new  systems  place  oil  training.'' 
Vi  lull  efforts  are  being  taken  to  ensure  that  fully  operational  simulators  will  be  fielded  concurrently  with 
the  aircraft  systems  that  they  are  intended  to  support?  The  notion  of  simultaneously  developing  new 
equipment  and  its  supporting  training  system  is  not  new:  the  merits  of  doing  so  will  not  be  argued  here. 
Instead,  the  following  comments  point  to  critical  training  system  issues  associated  with  actually 
implementing  such  an  approach  for  the  next  generation  fighter. 

II.  ADVANCED  CONCEPTS  IN  TACTICAI.  TRAINING  SIMl  I.ATION  SYSTEMS 
Centralized.  Decentralized.  and  Hybrid  Training  Systems 

The  most  obvious  issues  which  arise  with  respect  to  the  creation  of  a  large  scale  tactical  training 
simulation  system  are  those  dealing  with  wlial.  how  many,  and  where.  The  latter  two  are  logistics 
questions,  driven  in  large  part  by  the  general  requirements  for  initial  ami  continuation  training  ami  for 
Vir  f  orce  needs  for  achieving  a  desired  flow  of  pilots  through  such  a  system.  While  some  attempt  will  he 
made  here  to  describe  alternative  training  system  configurations  differing  in  the  extent  of  their 
centralization  (the  how  many  and  when’  problems),  system  description  ami  specification  are  not  the  major 
intents  ol  the  discussion.  Hatlier.  the  chief  intent  is  to  point  out  lhal  llw  logistical  aspects  of  conducting 
training  under  such  large  scale  training  systems  lead  to  certain  impacts  upon  training  and  readiness  that 
are  predictable  from  the  elementary  assumptions  about  the  impacts  of  practice  upon  readiness. 

The  notion  of  a  centralized  tactical  training  simulation  system  referred  to  here  is  essentially  lhal  of 
one  or  more  large  scale  "centers’  each  possessing  the  capabilities  through  use  of  modularized  cockpits 
and  common  use  of  image  generation  and  computer  support  capabilities  to  provide  multiple  aircrews  the 
opportunity  to  practice  interactively,  and  in  real  lime,  all  critical  elements  of  representative  combat 
missions.  The  definition  of  a  decentralized  facility  might  range  at  one  extreme  from  a  capability  equal  to 
that  of  the  centralized  facility  itself,  hut  loealetl  instead  down  at  wing  level,  to  training  systems  of  less 
fidelity  and  capability  relying  largely  on  the  integrated  use  of  part-task  training  devices.  "Hybrid” 
systems  representing  some  combination  of  tile  decentralized  and  centralized  system  concepts  might  also 
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atimil"  tin*  nulls  nlii.il  airiTi*ss  molt  Inipuril  ;nri‘"  In  llir  iur.ui"  Im  i i*i n-.i r- 1 *  » 1 1 1«  ;i I  iiii**hhi  l.i-k- 
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willi  ii-iiliali/ml.  penodn-  training. 

\u  allri  nalisi*  In  1 1 1«  -  "iili*l\  rrnlrall/ril  concept  nr  In  a  -nlrls  tli-t  i-nli  ali/nl  (mill  I**  \  **  I  ?  4  nm  ep.  to 
Iraiiiiin'  "\"lmn  design  might  In*  a  "\"lrm  svllii'll  cl  li*i  hs  «■  I  \  imti  In  m-il  llir  nirril"  nl  Imtli.  for  rxamph*.  a 
"iunlr  «  rnl rali/'  il  laeilils  might  "i*rse  In  I ia ixl It*  lilt*  retiming  training  nrril>  ni  linn  l<in<"  "|mtjIi  i*_ 
\\  i  1 1 1  i  1 1  llir  silHr  large  gt*4igrapnhii  al  area.  \  i>il>  In  1 1 1«  *  rriilrr  miglil  hr  ihoilghl  nl  being  ^mim  ss  h,il 
analnpni"  In  current  dcphismenl"  in  K  |- I  >  I  I  \(i.  I  hr  operation  might  In*  c  liar.n  Irn/nl  bs  an  mteii"ise. 
quick  respond*  software  support  capahilils.  allowing  the  laeilils  it»  < 1 1 1  i<  k I v  tailor  training  'n  current 
n|n*ralinnal  needs  ami  requirements.  Tin  ivuler  a>  inrnlinni*il  before  umild  rsnlsr  armnul  a  modular 
design  allowing  it  In  meet  tin*  I  raining  needs  of  a  variety  id  aircraft  systems.  Surli  a  centralized  center 
could  aim  provide  an  important  tactics  development  ami  evaluation  turn  linn  mil  |iu>"r"-i,d  al  unii  Icm  I 
The  configuration  of  such  a  large  scale  simulator  facility  might  consist  ni  four  '‘platform**.  I  lie  rationale 
Inr  lour  is  that  it  would  allow  lor  variation  in  flight  >ize  in  addition  to  presidin'!  for  I  lie  praetice  id  a 
sariels  nl  "n-011-n**  mixes  for  air  enmhat  lai  tio  training. 

(ilearlv  a  eenlralizeii  facility  eould  not  h\  itsell  meet  the  m*eds  Inr  tin*  sustained  readiness  id 
numerous  geographically  dispersed  units.  Some  capability  must  he  hu  aled  al  the  unit  h»\i*l  In  in-uri*  that 
gains  in  readiness  acquired  al  tin*  neutralized  training  laeilils  an*  nut  lost  in  the  interim.  Duplication  nl  the 
neutralized  center  function  at  numerous  remote  sites  is  out  id  tin*  question.  However.  it  mas  hi*  cost 
effective  to  consider  the  increased  use  of  part-task  devices  and  trainers  of  lessi*r  fidelity  than  thos»* 
available  at  the  centralized  site.  I  n  tin*  extent  that  the  erilical  tasks  in  the  next  generation  fighter  an*  those 
associated  with  system*  management.  these  tasks  h*nd  llieniselves  to  tin*  application  of  part  task  training 
technologies  quite  well.  The  requirement  to  maintain  pilot  proficient  s  in  basic  aircraft  control  might  be 
satisfied  through  the  use  of  less  expends e.  trainer  aireralt  not  has  ing  tin*  as  ionic  requirements  id  the  full 
mission  aircraft.  One  derivative  concept  which  has  not  heen  menlinued  i"  that  timler  **uch  a  "hybrid 
com  ept.  remote  units  might  liasi*  the  i  apahilits  for  interaetiug  (e.g..  by  sonu*  form  ol  data  link)  with  lilt* 
central  "ili*.  Tlie  leasilulits  of  such  an  inleraclis i*  data  link  has  already  heen  demonstrated.  I  hi*  hybrid 
concept  then  might  lie  seen  as  offering  some  degree  nl  centralized  control  user  decentralized  training. 

Kegardlc»  id  the  particular-"  id  the  design  chosen,  the  important  point  from  tin*  standpoint  id  the 
overall  training  "\"tein  and  its  relalioii"hip  to  readiness  is  that  remoli*  sites  would  pros  idi*  lor  tin*  needed 
frrqueimv  of  practice  to  insure  that  performance  gains  acquired  through  exteii"isi*  training  al  a  central 
siti*  are  maintained.  The  goal  ol  tin*  training  svstetit  designer  should  clearly  In*  that  nl  insuring  a  high  and 
sustained  level  nl  unit  readiness  at  tin*  lowest  co"l. 


I  nauswered  Questions 

I  I. ere  are  obviously  numerous  unanswered  questions  associated  with  whatever  concept  is  adopted, 
first.  tin*  Im*"I  way  In  divine  tin*  aircrew  skills  necessary  lor  comhal  el lectivcitc**  and  Mirv ivahilits  i"  not 
lulls  understood.  t.urrc'il  task  analyln-  descriptions  usually  do  mil  impls  what  tin*  undt*rly  ing  skill"  arc. 
and  in  failing  to  (hi  hi.  they  arc  ol  little  or  no  help  in  specifying  tin*  design  of  potentialls  effective  part- 
task  des  ices  such  a*  tli4i"i*  that  might  Im*  cffcctivclv  employed  at  the  unit  level  under  a  hybrid  concept. 
Even  assuming  that  tin*  tasks  <*ould  he  described  in  terms  of  tin*  required  aircrew  skill*  and  that  part-task 
trainers  were  to  become  more  tin*  rule  than  the  exception,  tin*  proper  ’  mix**  of  such  devices  into  tin* 
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I  Unit-  at  prov iding  a  training  euv iron iiicnl  that  allow*  Im  adequate  parl-la*k  ami  w Imlr-ia-k 
prat  lice  ol  critical  iiii'*imi  -kill-  *hmild  mil  Im*  ahanilnn»-il  Im  ;ni«-r  ni  *mli  Mtian*wend  quc*tinn*.  I  In 
i  h  ar  | tm ii l  tn  Im-  made  i*  that  there  i*  a  de*perale  m*ed  to  rupidlx  move  in  the  direction  ni  prov  iding  -onn- 
*m  h  f  apabdilv .  1  In*  opporlunilv  to  ai'i|uiri*  and  to  maintain  rritnal  1111**1011  -kill*  u*ing  tin*  actual  am  rai  • 
will  *unplv  not  Im*  a  v  iahle  option.  \l*o.  while  dn*  cost*  of  -in  Ii  1  raining  *\*lem*  will  not  hi*  i it -iguif it  an', 
the  au.dv  *f  mu*l  consider  fin*  <•<#*/  <  <m*'*qin*m  e *  uUed  wjtb  low  or  ilmlnating  readme**  level*. 

\\  hen*  might  mu-  begin  in  the  prot  «***  <d  shaping  *m  h  a  tactu  al  training  *inmlaiion  <  aj>ahihl\  in  the 
near  Inline  '  I*  ruin  where  will  tin*  experience  route  loatluallv  conduct  tactical  training  in  what  will  he  a 
no\e|  -iiniilator  en\ ironmeiit '*  One  po*sihle  answer  i*  de*enhed  below. 


A  ’‘Pilot  Fartor>"  Approach  to  System  Drsigti  and  d  raining  System  Development 

In  tin*  earl\  I *1 » Us.  tin*  \ir  l  orn*  ereated  a  tacilitv  .  tin*  purpose  of  w liieli  w as  to  pros  ide  a  “w  iinbiw  to 
tin*  worbl  lor  those  iti\ol\ed  in  the  development  ami  evaluation  of  eontro/.  display.  amd  guidance 
*v *li*m*.  feeing  wa*  eotidueted  Irmn  tin*  "pilot  *  point  of  view  (as  opposed  to  engineering  testing!.  \* 
m*lrnmeiil  di*pla\  requirement*  were  identified  and  developed,  the  \ir  Force  Instrument  Flight  (ienler 
I  MU  A  )  bail  tin*  eapabililv  ol  developing  eorrespouding  procedural  and  training  requirement*.  and  of 
validating  the  end  produet.  \  *t milar  need  eurrentlv  exist*  with  respect  to  tin*  design  and  evaluation  of 
rotirrpl*  for  the  »e\l  generation  fighter,  tnanv  ol  which  will  he  eontrol.  displav.  and  guidance  intensive, 
llie  \  h  1 1  (  no  longer  exits.  Kven  il  it  did.  there  is  a  clear  requirement  that  the  evaluation  of  technologies 
associated  with  the  design  of  the  next  generation  fighter  lie  evaluated  under  the  pressures  and  constraints 
of  those  variable*  operating  in  the  high  threat  mission  environment.  Flight  test  methodologv  of  the 
traditional  l\pe  is  becoming  unaffordable  as  we/|  as  unrealistic.  A  high!)  developed  tactical  simulation 
eapabililv  appears  hi  be  essential  to  a  1()R0-IW>  IF<Mike  function. 

It  ha*  been  reeoiu mended  that  the  Operations  Training  Division  of  the  Air  Force  Human  Resource* 
Lahoralorv  (\FIIRI.)  provide  such  a  lundion.  and  t fiat  maximum  use  Im*  made  of  emerging  simulation 
technologies  to  do  *0.  NX  hat  benefits  might  such  an  \F11RI, -provided  function  provide? 

1.  I  he  present  technical  and  professional  *tall  oi  AMIRI./OT  (formerlv  the  l  iving  Training 
Div  ision  of  VFHRL)  lias  tin*  expertise  to  eonducl  l lie  tv  pe  of  "pilot  factors**  research,  test,  and  evaluation 
being  sought  and.  etjunllv  important,  to  eommiiuicalc  the  findings  ol  this  tvpe  of  research  to  the 
engineering  eomuiiinitv  involved  in  design  and  redesign. 

2.  I  In*  primarv  lorn*  of  the  existing  research  program  at  O  1  has  been,  ami  eotiiiniie*  to  he.  on  the 
area  ol  training  and  training  effeelit  eric**.  The  same  orienlalimi  that  permits  ( )T  to  conduct  effective  pilot 
factors  research  and  evaluation  of  *\*lem  "I Kahilitv “  also  permits  it  to  treat  the  impact  of  such 
evaluations  on  training  *\ *leiu  dev  clop ment.  XMIRI./O  I'  come*  a*  dose  to  being  aide  to  prov  ide  an  1 1  ( ' 
him  lion  as  ail)  organi/.alioti  within  the  Air  Force. 

V  The  mi'  *>l  engineering  ami  behavioral  research  c\pcrli~e  al  OT  allow-  il  to  investigate  potential 
part-task  training  application*  anti  to  generate  specifications  (or  tln-ir  t-\<-o(nal  inclusion  info  future 
tactical  training  -imiilalioii  sv  stems  such  as  tho-e  just  tliseussetl. 

I.  It'  prov  iding  1  he  -iniulalion  capabilities  to  support  the  desired  pilot  factors  tv  pc  of  evaluation, 
direction  is  given  to  the  ilcvclopincnl  of  specific  technologies  for  the  eventual  development  of  advaneed 
tactical  siiuiilaliou  capahililics  to  lie  used  lor  operational  training. 


H 
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wmilii  lie  l  oUilm  Icil  in-hou-r  h\  llic  \ir  I  nice.  |U  l ** * 1 1 »*jl  <  oiuiin  hit  within  tin  *onh*\l  ol  .in  1M  -tvpe* 
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Imparls  on  I  raining  and  Selection 

IV  prrvioii-  -return-  have*  addre— ed  tin-  m*rd  I « »i  presidin';  l kit*  mn  ivw  nl  ilic  1‘HHu  with  the 
nn  r»>arv  oppnrlimilv  lor  practn  iuj;  eritiral  uu— ion  la-k  -  in  w  hat  i-  projerteil  to  he  a  -imulatniii-inhn-iv  e 
training  eii\  iron  men  I.  <  Central  i/rd.  decent  lali/ed.  ami  1 1  \  I » r  i « )  eon  figurations  of  lar^e*  -rah*  I  ai  lira  I  training 
-\-le*iu  “networks  wen*  mniliiiiinl.  IradroiU.  holh  m  term-  ol  impln-d  cost-  ami  in  term-  ol  unit 
mail i lie--  -iahilitv.  wen*  also  d»-rii— ed.  How  piovi-ioit  ol  an  li  t  -like  (urn  lion  mijdit  In*  -ali-fird  h\ 
\)  lllil  t  )  |  wa-  «li*-iTihi‘d  in  lenn-  ol  it"  role  m  provolm^;  imjioi  l.inl  “pilot  factor-  inlorm.itioii  lot 
de-ie i»ei -  a-  well  a-  il-  role  in  -liapin^;  the  .irliial  liaimu^  -\-lem  dc-i^n  and  inetlmdolo^ie-  of  the  luliirr. 

I  lie  pre-nil  section  ehau<'e-  the  lorn-  from  that  ol  the  rapahihtv  ol  current  and  iuiure*  airmw 
training  systems  to  provide  -utlirieni  opportunilv  lor  prae  tie  iner  rritnal  mi--ion  -kill-  to  the*  potential 
training  and  selection  i mplie.it um-  ol  one-  and  two-man  rorkpit  eie— ign-. 

file*  -tarline;  point  lor  tin*  traditional  ron-ide*r,it nm  ol  erne-  \e*r-u-  two-man  cockpit  do-ij»n-  ior  tin- 
l<>«>Os  | i «x 1 1 1 « * r  appears  to  renter  on  tin*  ronrrrn  ove*r  tin*  ahditv  ol  tin*  -in^le*  pilot  to  hamlh*  holh  the*  flight 
rontrol  and  -\  -trill-  management  function-  si  mu  It  a  ih*oii-I  v .  >in«  r  the*  e  r«*w  mrinh»*r  "  ho  phv-irallv  ' ' flit*-** 
tin*  airmail  i>  traditional!)  thought  ol  a-  tin*  prituarv  e  r«*w  me* in  her.  tin*  “ traditional  solution  i-  to  attempt 
to  unload  all  or  part  ol  tin*  -\-teui-  nianap*nie*nt  (ha<k-rjf)  luniinm  on  a  second  rrew  memher.  \  <  lo-e 
look  at  the*  relative  contribution  ol  llij;lit  ronirnl  .ml  -v-temi-  management  function-  to  <  »\ «»ra  1 1  weapon¬ 
s'  stems  el  lectiv  e*uc>s  -how-  dial  the*  back-rjl  Innclmn  i-  hi*;lilv  critical.  I  --mtiallv  the*  hark-rutcr  i-  the* 
"I I ifiht  leader.  It  onr  look-,  loo.  at  which  tiewm<*mhi*r  re*-pnn-ihililu*-  lend  I hmn-eU »*-  to  potential 
aiiloinatioii  and  which  will,  at  h*a-t  in  the  I  *  >- 1 4  M  j  ,  luneirjuie.  -till  require  tin-  hum. in  operator,  it  i-  the* 
h.u  k-e*ale*r  liinrlion  wliirh  will  prohaldv  remain  nm-i  m  ne*ecj  ot  tin*  human  operator. 

lie-pile  tin*  lari  that  tin*  haek-eater  i-  tin*  .ippanmi  t  >\  e*  r;i  1 1  -v-lnn-  manape*r  and  tin*  true*  “llij;hl 
h  ade*?,  tlio-e  who  roneern  llu*iu-e*lve*-  with  pei-oiinel.  manpower.  -i*le*e  lion.  ami  tin*  like*  continue  to 
loeiis  oil  tin*  pilot  tunelion.  Il  i-  -u^ge-led  that  when  eoii-uie*rm^  imparl-  upon  -election.  tin*  empha-i-  he* 
placed  upon  tin*  hack-eater  a.-  tin*  airrralt  commander  and  that  -eromlarv  nnpha-i-  h<*  placed  upon  tin* 
pilot  (i.e*..  driver).  I  lie*  implication-  lor  eh  -i^m-r-  i-  that  it  now  heroine  -  a  e  a-e*  when*  alt»*rnal i\ e*  dr-i^n- 
look  lor  I  lie  nio-t  e*  1 1  eel  iv  e*  wav  in  wlueh  to  "onload  lli«;lil  rontrol  f  million-  from  tin*  hark -rat  to  tin*  pilot 
in  the*  I  rout  -e*al.  Snell  a  eoneepl  i«.  not  in*w.  It  i-  alr<*ae|v  tin*  wav  in  whit  h  tin*  Koval  \ir  I  ore  e  (|{  Vf)  ire*al- 
« Tew  -talieoi  inaua^e*nn*nt  leu  tin*  lornado  airerafl.  l  oo.  it  i-  rarrlv  tin*  ra-«*  in  anv  weapon  -v-tem  that  tin* 
ope* rate ir  in  eliarjie  ol  if-  fa«‘hral  emplos  nieiii  i^  al-o  (hr  one*  who  phv-u  allv  "elrne*-  »l  around. 

\\  hat  ini^ltl  tin*  imparl-  ed  -in  Ii  a  r«* 1 1 1 i n k 1 1 1 ol  inajor  erewntetuher  role-  ami  re  -pou-ihilitie*-  have 
upon  Iraminj;  and  -e|eeli«»u  *  INarmj;  primarv  emplia-i-  on  tin*  n*-poii-luhti<*-  of  the*  weapon-  -v  -Inns 
manager  would  -«*rve*  to  -i^nilieant l\  relax  e*nirv  h-ve-l  pilot  (front  -e  at)  reipiirrmrni-.  General  e*dm  aiional 
h*vel  and  eo^nifiv e/inlidleelifal  ahililie-  would  heroine*  le*--  of  a  driving  t.n  tor  in  pilot  -ele’i  lion.  Lar^e  fill 
rates  out  ed  l  V  I  wemlel  heroine  ol  le—  eoneern  il  tin*  major  tarlie  al  .lire  rail  fum  lion-  were*  performed  hv 
an  experienred  rrew  memher  in  I  he  hark  -eat.  In  relaxing  the*  entrv  level  reapiireiiumt-  for  pilots,  per  -r.  a 
-ij;ml irautlv  enlarged  pend  ot  pilot  eandidate-  i,iiii,rp‘-,  \\  ith  tin*  ov erall  re*ipnre*me*nt>  n*laxed  in  this  wav . 
there  i>  no  inherent  reason  whx  pilots  need  to  lie  eolle^e  graduate*-  nor  that  I  Imre  he*  anv  expee-latinn  that 
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ill  1 1 1  -  ii  *  ai  i  i  n\i  -i  mi  liiir-  li.i-ril  mi  i  Ii.iii^i  lit  nil  |  >  I  u  i ill  v\  In  i  *’l  In*-  l  In-  .im  r;i!  I  «tml  wlm  "i  mil  ml*  tin- 
him  r. ill  lf.nl'  III  1 1 II  •  InlliiW  in«!  ninrllHnilv 

I  I  lif  Imi  k-f.Hf i  i-  f\iifiiifl\  •  rihi.il  in  Irun-nl  lit-  »»\ ••  i.ill  tni|i.n  I  uti  Un  lir.il  v\im|hmi  «\'l«u' 

•  If  |ilu\  mriil.  u\  i-r.ill  i ii i *i ii t  i  1 1 f i  1 1 v  f  1 1*-".  .nnl  - 1 1 1  \  t \  1 1 1 1 1 f  \  I  In*  iu^iiiIim'  .mil  in|i>rnuilinn  |irin  i,"in^ 
M  (|inif mi  ni'  o|  |inlf nl a.il  ini|mi l, niff  lm  '1*11*1111111  ,nr  1 1 1« »»i -  .1  — « n  ki  1  •*« I  v\ilh  1 1 1 « *  |irr'i>u  (M  ilminm^  1 1 
'\-u*ni'  ni.inaj*i*nii*iil  luiniiuii'.  mil  uilli  ilu*  |M*r'mi  p»*  rlorimn*»  lln  !lt«'lii  finilrnl  I  urn  hmi*. 

J.  i  iMTiill  u«\i|mn  '\ '  h*  111  Imiuii^  rii'U  inii'lil  In*  mini  ml  I  »\  In-ini'  jlili*  in  li.mi  lln*  |iilul  n|  lln* 
'%'iriii  in  an  airrratl  mil  lia\in^  lln-  lulls  oprtahon.il  avionii*  ol  lln*  ac  tual  ain  rait  In  lln*  r\irn!  ilia! 
c  cm  k|iii  'l.mdarcli/ahnii  nl  lln*  pilot  portion  of  lln*  ran  kpit  c  ould  In*  a<  iiirv i*i I .  ii  would  lirrmin*  po"iMi* 
1‘M'ii  to  train  a  *'uni\t*r«ul  piini  lor  a<i\am‘«‘i|  tac  tical  aircraft  (nr  at  lra'1  for  ilm-r  having  a  miiiiii.iii 
ini'Mon)  loo.  a  chaup*  in  forii'  to  that  of  tin*  ’’earner  pilot  ini^lit  *nrvr  indmc  lK  to  ml  tin*  nperatin^ 
co't*.  c  urrcntU  ;*>'o<  iat«*d  with  miii-c  arerr  aUriiion  of  pilot-.. 


\ltiarualiM‘s  of  the  Manned  Weapon  Svslrni  ('oneept 

Idle*  crew  'lation  de>ijjn  i»ueand  it«.  potential  inipael>  upon  aircrew  't-lrrlion  and  training  derive*'  it' 
importance  from  a  continued  adherence  to  tin*  concept  of  (lit*  manned  weapon  >\>lmi.  ( a>n>ideralion>  of 
all  ertialive  designs  would  appear  to  Im*  critical  giv  en  our  prc'cnt  understanding  of  tin*  battlefield 
cih  iron  men  I  of  tlx*  lO'XIs  ami  the  projected  ri'ks  associated  willi  still  rat  Iter  com  cntioital  weapon  'V  .lent, 
and  tactics  in  such  an  environment.  ( .o-t-per-kill  and  eost-per-kill  rail’,  are.  or  will  become,  driving 
laelnr'.  We  simplv  cannot  afford  to  lose  a  significant  number  of  dO-million-dollar-plus  weapon  sv 'tents 
and  their  crews  in  order  to  achieve  an  overall  number  and  rate  of  cneinv  kills  that  do  not  serve  to  affect 
'igiiifieanllv  tile  course  of  tile  battle.  To  trv  to  "design-in"  high  levels  of  siirviv abilitv  will  be  eosllv .  The 
extent  to  which  training  can  reduce  these  costs  and  significant!)  increase  surv  ivabililv  remains  an  open 
que-tion.  \  -trietlv  pbvsieal  analvsis  nl  the  battlefield,  however,  and  its  impact  on  aircrew  training 
requirements  would  suggest  that  training,  even  at  its  best,  mav  nut  significant!)  reduce  the  expected  high 
levels  of  attrition. 

It  is  imperative  that  new  technologic'  in  the  armaments  and  munitions  areas  he  considered, 
espeeiallv  those  that  would  permit  the  aircrew  to  launch  "smart"  weapons,  each  hav  ing  the  potential  lor 
multiple  kills,  and  In  do  so  from  'tandolf  range'  that  would  minimi/e  the  risk  le  die  aircrew.  \ir<  rev- 
attrition  and  attrition  due  to  the  loss  of  the  weapon  -vstem  platform  itself  could  polenliallv  he  reduced 
great!)  .  .  .  both,  however,  at  the  added  expense  ol  weapon  -v  'lent  guidance.  The  bade  question  is.  in  short, 
whether  tactical  air  warfare  (at  least  in  the  air-to-siirfaee  area)  is  more  cost  effective  (from  a  cost-per-kill 
or  a  eosl-per-kill  rah’  standpoint )  when  using  eosllv.  'ophi'liealed  aircraft  and  Itighlv  trained  crew*  to 
deliver  dumb  bombs  or  when  using  less  eosllv  aircraft  and  less  liighlv  trained  aircrews  to  deliver  smart 
weapon'  ./ 


IV.  St  MM  MO 

The  training  environment  of  the  Id'MI'-ynd-hevond  will,  hv  neei — it \ .  he  simulalinn-inlPn\iri’.  \ 
lailure  to  plan  lor  training  and  eosl-efh*elive  alternative*  to  a  i  reral  I  -  lei'i'd  training  eoneepls  will  result  in 
tin*  iuahilii)  of  aircrews  to  adeipialelv  practice  mi'sioii  essential  'kills.  In  the  consideration  of  tactical 
training  sV'lem  alternatives,  careful  thought  must  he  given  to  tin*  -idille  relationships  between  the 
'cheduling  ol  aircrew  practice  and  its  impact  upon 'Uslained  unit  readiness.  Such  considerations  should  he 
inherent  in  decisions  based  upon  die  cost  tradeoff' of  centralized  and  decentralized  training  sv steins.  The 
lull  impact  ol  training  upon  mission  rcadincs'  and  'tirv  ivabililv  must  not  he  underestimated.  VI  bile 


10 


n|MT.il»ilil\  and  I'tM  1 1  |  »i  t«  »i  work  lo.it  I  1 1*  1 1  i«i  1 1 1  r--rnlial  human  i*  n^i  1 1  r  i  n  de-ogn  goal-.  ihr\  inu>i  hr 

\  irwnl  .i-*  nrrr— an.  I m t  itol  -uf lit  ietil.  eoiidihon>  tor  inji  overall  goal-  for  weapon  •\>lcm 

r  fleet  iv  rue--.  There  i-  even  rea-oit  lor  lev er-ing  tin-  current  trend  toward  lir-t  prodmmg  the  weapon 
■* \  —  1 1 * 1 1 1  .itid  then  it-  I ra 1 1 1 i ti*i  - \  - tc n i  l.lfort-  mihl  in*  initialed  lo  provide  Im  the  rnmiirretil  lidding  ol 
upcral  ioiiiil  equipment  and  it-  -upporling  training  -\-tem  and  dev  i«  •  \  mean**  for  doing  1 1 1 1  -  i«  -ren  a*  an 

i  mporlanl  hv  product  of  the  re-e-lahii-hmenl  ol  a  "pilot  laetor-”  program,  similar  to  tin*  lumlion 
performed  hv  t In*  former  \l  IIC  la«  ilitv.  \  proposal  lliat  M  II1H./O  I  provide  'in  h  a  lumlion  would  do 
three  thing-:  (a)  pro\  idr  tin*  de-ign  comm  unit)  with  <».— rtiliul  I  red  ha<  k  w itli  re-peel  lo  "I l\ ahililv  ol  new 
de-ign  concept-.  (h)  prov  idr  tin*  training  communitv  with  tin*  «*arl\  expo-lire  t« >  llir  '\*lnu  tiere— ar\  t«» 
formulate  (raining  -\-lrm  mrthodnlogir-  and  structure?..  and  (t  )  prov  idr  an  nnporianl  -uuulation  te-thed 
lor  lln*  dr\ elopmeut  and  \alidation  ol  feasible  engineering  de-ign-  and  approadie-  lor  next  jrriirr.it ion 
trainer-.  linallv.  lln*  implication-  lor  airrrrw  -election  and  training  wlm-h  lollow  Iroin  an  elemeutan 
rethinking  of  tin*  one-  u-r-tn  two-man  rorkpil  roiirrpi  wrrr  di><  u.--ed.  Il  wa-  pointrd  out  flow  a  -hill  m 
emphasis  from  tin*  flight  control  function  to  tin*  s\-tenis  management  Inin  lion  might  re-nll  in  potential 
rf fieieneie-  in  term-  of  enlarging  ihr  potential  pool  of  pilot  candidate-,  pilot  retention,  and  lor  tin* 
potential  of  bring  aide  to  train  a  “univrr.-all\  arguable  lighter  pilot.  Il  was  also  pointed  out  that  one 
-hould  remain  open  to  allernativ r-  lo  the  manned  weapon  sXstem  concept.  l  ln*  seu-itivilv  of  co-l-per-k  ill 
and  eost-per-kill  rate  should  be  full)  explored  a.-  a  function  of  “smart  plane/dumh  weapon”  versti- 
"dnmh  plane/smart  weapon”  eoncepts. 


